e-ISSN: 0976-822X, p-ISSN:2961-6042

Available online on http://www.ijcpr.com/

International Journal of Current Pharmaceutical Review and Research 2025; 17(4); 239-245

Original Research Article

Comparison of Efficacy of Ultrasound-Guided Supraclavicular with
Infraclavicular Approach to Brachial Plexus Block In Fractures of the
Forearm

Mohammadnadeem F. Shaikh!, Chinar Patel?, Hetal Parikh?

'Resident Doctor, Department of Anaesthesiology, Parul Institute of Medical Sciences and Research,
Parul University, Vadodara
Professor, Department of Anaesthesiology, Parul Institute of Medical Sciences and Research, Parul
University, Vadodara
3Professor and Head, Department of Anaesthesiology, Parul Institute of Medical Sciences and Research,
Parul University, Vadodara

Received: 01-01-2025 Revised: 15-02-2025 / Accepted: 21-03-2025
Corresponding author: Dr. Mohammadnadeem F. Shaikh
Conflict of interest: Nil

Abstract

Introduction: Forearm fractures are a common cause of upper extremity injury, and nerve blocks are preferred
for anesthesia due to their safety and clinical advantages. The supraclavicular and infraclavicular brachial plexus
blocks have a similar distribution of anaesthesia, and both can be used effectively for surgeries of the upper
limb. Ultrasound guidance (USG) has enhanced the safety and efficacy of these blocks. This study aimed to
compare the supraclavicular and infraclavicular approaches of brachial plexus blocks, guided by ultrasound
Aim: To compare the efficacy of ultrasound-guided supraclavicular and infraclavicular approach to block the
brachial plexus in forearm surgeries.

Objectives: To compare two approaches with respect to Scanning time, Block performance time, Onset of
sensory and motor block and complications.

Materials and Methods: A prospective, double blinded study was conducted in 90 patients of ASA grade 1 and
2, aged 18-60 years undergoing elective forearm surgeries. Patients were randomly assigned to receive either
ultrasound-guided supraclavicular (Group SC) or infraclavicular (Group IC) blocks. Both the groups received
total 30 ml anaesthetic solution consisting of 10 ml of 2 % Lignocaine plus 19 ml of 0.5 % Bupivacaine and 1
ml of Dexamethasone. The primary outcomes included scanning time, block performance time, onset of sensory
and motor blocks, and complications.

Results: The results showed a statistically significant shorter scanning time and block performance time in
Group SC compared to Group IC. However, the onset of both sensory and motor blocks were significantly
earlier in Group IC. The incidence of vascular puncture was higher in the supraclavicular group. No major
complications such as pneumothorax or diaphragmatic paralysis, were observed.

Conclusion: The ultrasound-guided infraclavicular block offers faster onset of sensory and motor blocks but
requires a longer scanning and execution time compared to the supraclavicular approach. Both techniques are
safe and effective for forearm surgeries, with the infraclavicular approach providing more consistent block.
Keywords: Supraclavicular block, Infraclavicular block, Brachial plexus block, Ultrasonography, Forearm

surgery.
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Introduction

Trauma is one of the major causes of mortality and
morbidity in young population [1]. Forearm
fractures being one of the most common upper
extremity fractures in adults. It accounts for nearly
1.5% of cases in anesthesia departments [2].
Regional anesthesia has become increasingly
popular due to its economic, environmental and
clinical advantages, such as reduced complications
and better hemodynamic stability. Brachial plexus
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block (BPB) is a common anesthetic method for
upper extremity surgeries distal to the midarm,
offering various benefits like maintaining
consciousness, avoiding polypharmacy, better post-
operative analgesia, and avoidance of nausea and
vomiting and it is particularly useful for morbidly
obese patients or those with difficult airways [3].
The brachial plexus is formed by the nerve roots
from C5 to T1, forming 3 trunks. Each trunk
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divides into two divisions anterior and posterior
than forming cords followed by various branches. It
can be blocked at various levels: interscalene,
supraclavicular, infraclavicular, and axillary.
Supraclavicular and infraclavicular approaches are
preferred as the plexus is more compact in these
regions [4]. In supraclavicular approach, blockade
occurs at distal trunk and proximal division level
resulting in quick onset and higher success rates
due to its compact structure, but it carries risks like
pneumothorax and phrenic nerve palsy [5,6]. In
infraclavicular approach blockade occurs at the
level of cords, thus avoiding complications but is
technically more challenging due to deeper location
of plexus. [5,6]

Historically, nerve blocks were guided by
landmarks or paresthesia, but these methods had
higher failure rates and complications. The
introduction of nerve stimulators and ultrasound
(USG) has significantly improved the safety,
efficacy, and success rate of nerve blocks [7]. USG
allows for real-time visualization of the nerves and
needle placement, reducing complications and the
volume of local anesthetic required.

This study aims to compare the supraclavicular and
infraclavicular approach to block brachial plexus
under Ultrasound (USG) guidance in forearm
fracture surgeries.

Aim and Objectives

Aim: To compare the efficacy of ultrasound guided
supraclavicular and infraclavicular approaches for
brachial plexus block in forearm surgeries.

Objectives

To compare two study groups with respect to the
following parameters.

e Scanning time

e  Block performance time

e Onset time of the sensory block

e Onset time of the motor block

e Adverse events or complications.

Material and Methods

After getting permission from the Parul University
Institutional ~ Ethics Committee for Human
Research (Approval number: PUIECHR/PIMSR/
00/081734/5904) to carry out this study, patients
were enrolled and study was carried out.

This prospective, randomized double blinded study
involved 90 patients, aged 18-60 years of ASA
grade | and 2, undergoing elective surgeries for
forearm fractures, who provided informed written
consent. They were divided into two groups of 45:
Group SC (ultrasound guided Supraclavicular
block), Group IC (ultrasound guided infraclavicular
block). The study was conducted for total duration
of 18 months.
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Procedure: All patients underwent a thorough
preanesthetic ~ check-up, including standard
laboratory tests. The technique of the block and
study details were explained in the patient's native
language. All patients fasted for 8 hours
preoperatively. An intravenous line was secured.

In the Operating Theatre:

The patient was transferred to the operating table,
and connected to a multichannel monitor to record
baseline vital parameters including pulse rate,
systolic and diastolic blood pressure, and oxygen
saturation (Sp0O2).

Patients were preloaded with 5-7 ml/kg of Ringer
lactate. Injection Glycopyrrolate 0.004 mg/kg and
Injection Ondansetron 0.1 mg/kg IV was given as
premedication.

Patients were randomly allocated to either Group
SC (Ultrasound guided Supraclavicular Block) or
Group IC ( Ultrasound guided Infraclavicular
block) to receive total 30 ml solution containing 10
ml 2 % Lignocaine plus 19 ml 0.5 % Bupivacaine
plus 1 ml Dexamethasone.

For Supraclavicular Block, patient is positioned
supine with the head tilted away and arm adducted,
palm facing down. A linear high-frequency
ultrasound probe (8-15 MHz) is placed above the
clavicle, near its midpoint. The pulsatile subclavian
artery with pleura and first rib seen as distinct
markers. Plexus appears as a "bunch of grapes"
near the artery. A needle is inserted laterally to
medially to reach the plexus and 15 ml in the
superior, 15 ml in inferior pockets between the
plexus and artery injected.

For Infraclavicular Block, patient lies supine with
the head turned away from the arm to be blocked,
and arm abduction to 90°. After disinfection, the
ultrasound probe is placed just below the clavicle,
medial to the coracoid process, to visualize the
axillary artery and the brachial plexus cords around
it. A 23G needle is inserted from the cephalic
aspect, passing through the pectoral muscles and
into the brachial plexus sheath. The needle targets
the medial and posterior cord compartments, and
30 ml of anesthetic is injected under ultrasound
guidance, producing a "U"-shaped spread around
the artery.

Parameters Observed:

Scanning time: The time starting from placing the
ultrasound probe on the skin until a clear image is
acquired.

Block performance time: Interval between the
needle insertion and its removal after administration
of the drug.

Sensory Block: It was assessed every 5 minutes for
30 minutes by judging the cold sensation with a
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alcohol swab in each nerve’s area and compared
against the sensation in the contralateral limb as
follows:

1) Median nerve: cold stimulus applied over
thenar eminence, lateral three and half digits
and adjacent palm of the hand.

2) Ulnar nerve: cold stimulus applied over
hypothenar eminence, medial wrist and medial
one and half digits.

3) Radial nerve: cold stimulus applied to skin over
posterior region of the forearm.

4) Musculocutaneous nerve: cold stimulus applied
to skin over the lateral part of the forearm.

The observation was classified as:

e 0: same degree of sensation as unblocked limb
e 1: Less cold sensation than unblocked limb
e 2:Total loss of cold sensation

Onset of sensory block (minutes): Interval between
withdrawals of needle after block performance to
achieving complete/maximum sensory blockade in
all nerve territories.

Motor Block: It was assessed every 5 minutes for
first 30 min of block and compared against the
contralateral limb as follows:

1) Median nerve: Thumb opposition
2) Ulnar nerve: Thumb adduction
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3) Radial nerve: Thumb abduction or wrist
extension
4) Musculocutaneous nerve: Elbow flexion

Onset of motor block (minutes): Interval
between withdrawals of the needle after block
performance till the achievement of
complete/maximum motor blockade in all nerve
territories.

Adverse events or complications including
accidental vascular puncture, Paresthesia on
injection, change in voice, suspected diaphragmatic
paresis (change in breathing pattern/difficulty in
coughing, Respiratory insufficiency, Hypoxia)
were noted and treated.

Vital parameters were monitored at intervals. All
the patients were transferred to the recovery room
post-surgery and monitored for next 24 hours for
any adverse reactions or complications.

Results

In present study total 90 participants were
randomized (45 in each group) to compare
supraclavicular and Infraclavicular approaches to
block the brachial plexus wunder ultrasound
guidance.

The demographic data of the patients is presented
in table-1.

Table 1: Demographic data of study subjects

Variable Group SC Group IC p- value
AGE (Years) 39.69 £11.89 40.43 +£11.83 0.7699
SEX (M/F) 29/16 31/14 0.6550
BMI (kg/m?) 25.97 £3.32 25.61 £2.40 0.5554
ASA Class (I/11) 15/30 18/27 0.5120

Data are expressed as “mean = SD” and n (%). “p<0.05 is statistically significant by using unpaired t test/ chi
square test.” Both the groups were comparable with respect to all the demographic characteristics.

Table 2: Scanning time and Block performance time (minutes) for the block

Variable Group SC Group IC p- Value
Scanning time 3.41+£0.39 4.11+0.53 0.0001
Block performance time 7.82+£0.88 9.21+£0.92 0.0001

Data are expressed as mean = SD. “p<0.05 considered as statistically significant by using unpaired t test.”
The scanning time and the block performance time for group IC was significantly longer compared to the group

SC.

Table 3: Onset time of the sensory and motor block (minutes)
Variable Group SC Group IC p- Value
Onset of sensory block 12.17 + 0.94 8.73+£0.79 0.0001
Onset of motor block 16.07 £ 0.64 12.34 £ 1.04 0.0001

Data are expressed as mean = SD. “p<0.05 considered as statistically significant by using unpaired t test.”
The onset time for both the sensory and motor block were significantly shorter in group IC compared to group
SC and the difference was statistically significant. Intraoperative vital parameters were comparable in both the

groups.
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Graph 2: Comparison of intraoperative Spo2 and Systolic blood pressure

Table 4: Adverse events/complications (mean = SD)

Adverse events/Complications Group SC Group IC Total
Accidental Vascular puncture 3 1 4
Pneumothorax 0 0 0

Horner’s syndrome 0 0 0
Hemi-diaphragmatic paralysis 0 0 0

Local anesthetic systemic toxicity 0 0 0
Accidental vascular puncture occurred in 3 patients effective for surgeries below the shoulder.

in group SC and 1 Patient in group IC.
Discussion

Upper limb surgeries can be performed using either
general or regional anesthesia, with peripheral
nerve blocks becoming increasingly popular due to
benefits such as faster recovery and better pain
management [8]. Regional anesthesia has improved
post-operative pain relief, reduced opioid use, and
minimized opioid-related complications. Hence,
opioids are no longer cornerstone analgesics for
post-operative pain relief [9].

A well-conducted regional anesthesia technique
offers effective analgesia and safe surgical
anesthesia ~ without the need for airway
manipulation [10,11]. The supraclavicular and
infraclavicular brachial plexus blocks are both
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Ultrasound guidance has improved block safety,
effectiveness, and reduced complications while
requiring less anesthetic drug volume [12].

This study compared the supraclavicular and
infraclavicular blocks focusing on scanning time,
block performance time, sensory and motor
blockade onset and complications under ultrasound
guidance.

At the supraclavicular level, the brachial plexus is
more densely packed, making it suitable for a two-
point injection technique. This approach allows the
local anesthetic to target more nerves, leading to a
quicker onset and improved success rates [13]. The
traditional single injection method involves placing
the local anesthetic close to the plexus, which often
leads to ulnar sparing and an incomplete block
[14]. The newer double injection technique seeks to
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minimize ulnar sparing and enhance overall success
rate of the block.

The infraclavicular block targets the brachial
plexus at the cord level and provides excellent
anesthesia for the hand, wrist, forearm, and elbow.
Although it is deeper and more technically
challenging to visualize, it provides more complete
blockade with lower incidence of complications.

In our study, the scanning time for the
infraclavicular (IC) group was 4.11+0.53 minutes,
and for the supraclavicular (SC) group, it was
3.41+0.39 minutes, with a statistically significant
difference (p-value 0.0001). This difference can be
attributed to several anatomical factors such as the
deeper location of the infraclavicular region,
anatomical variability, and the proximity of major
blood vessels, which makes visualization more
challenging and increases the time required for safe
needle placement [15].

Our findings align with those of Abdalziz A. et al
[16], who reported longer scanning times for group
IC (6.7£2.7 min) compared to group SC (6.4£3.3
min). However, our results differ from Arcand et al
[17], who found no significant difference in block
performance times between the two techniques
despite faster visualization in the infraclavicular

group.

In our study, The Block Performance time was
9.21 £ 0.92 minutes for group IC and 7.82 + 0.88
minutes for group SC, with a p-value of 0.0001,
indicating that the infraclavicular block took longer
to perform. Our findings correlated with the study
by Narayanan et al [3], they observed longer block
performance time in infraclavicular block (14.75 +
2.86 minutes) compared to supraclavicular block
(9.68 £+ 3.17 minutes), which was statistically
significant (p value: < 0.001). Nitin Choudhary et
al [14] found that the double injection technique for
ultrasound-guided supraclavicular block had a
significantly longer block performance time and
concluded that it was due to more needle
manipulations and the use of hydro dissection to
create a pathway to the corner pocket.

Our findings were contrary to the study done by RJ
Abhinaya et al [5] they observed that the block
performance was quicker in infraclavicular group
(9.57 £ 3.19 minutes) than Supraclavicular group
(11.53 + 2.90 minutes), which was statistically
significant. (P-value of 0.015). They used nerve
stimulator along with ultrasound, concluded that
the extra time taken for the supraclavicular block
may be due to the needle targeting two points,
while the infraclavicular block involves depositing
the drug at just one point.

On evaluating the Onset of the sensory blockade,
we found earlier onset of the sensory blockade in
group IC (8.73 + 0.79 minutes) compared to group
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SC (12.17 + 0.94 minutes) with significant
difference (p-value: 0.0001). Similar to our study,
RJ Abhinaya et al [5] observed earlier onset of
sensory block in infraclavicular group (6.43 + 2.61
minutes) compared to the Supraclavicular group
(8.45 £ 3.50 minutes), which was found to be
statistically significant (p-value: 0.006). They used
nerve stimulator along with ultrasound. On
comparing Lateral sagittal and costoclavicular
approaches, Burhan Dost et al [18] found that
Costoclavicular approach of Infraclavicular block
provides faster onset of sensory blockade when
compared to the Lateral sagittal Infraclavicular
approach and concluded that this may be due to the
anatomically dense brachial plexus sheath, tightly
encasing cords in the proximal region.

The conventional single injection technique for
supraclavicular block requires deposition of drug
nearer to plexus often causes ulnar sparing, leading
to an incomplete block. Nitin Choudhary et al [14]
suggested that septate barriers around the plexus
hinder drug distribution, causing the anesthetic to
diffuse unevenly and preventing effective blockade
of all brachial plexus nerves. Subramanyam et al
[19] noted slower ulnar blockade onset and ulnar
sparing with supraclavicular blocks, attributing it to
needle placement concerns. The double injection
technique prevents ulnar sparing and improves
block success.

On evaluating the Onset of the motor blockade, we
observed earlier onset of the motor blockade in
group IC (12.33 £ 1.04 min) compared to group SC
(16.07 £ 0.64 min) with a p-value: 0.0001. Our
findings were consistent with the study done by SM
Ramesh et al [10], they observed earlier onset of
the motor blockade in costoclavicular approach of
infraclavicular block (11.72 + 0.79 min) compared
to supraclavicular block (12.56 + 0.92 min),
difference was not found to be statistically
significant. In another study RJ Abhinaya et al [5],
they observed that Infraclavicular block had earlier
motor onset (7.32 = 2.90 min) compared to the
supraclavicular block (8.68 + 3.50 min) but,
difference was statistically insignificant. On
comparing two approaches of the infraclavicular
brachial plexus block, Burhan Dost et al [18] found
that Costoclavicular approach had earlier motor
onset in comparison to the Lateral sagittal
approach. Choudhary N. et al [14] done a study
comparing single versus double injection
techniques of Supraclavicular block. They observed
that double injection technique had faster onset of
the motor block (11.1 + 2.8 min) when compared to
single injection technique (14.9 £3.1 min) with
statistically ~ significant  difference  (p-value:
<0.0001). We prioritized increased block
consistency over shorter procedural or onset times,
as failing to block even a single nerve can lead to
unsuccessful regional anesthesia. So, we evaluated
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all of the four nerve territories separately to
increase the success rate. Hence, our onset of both
the sensory and motor blocks are longer than other
studies.

The use of ultrasound guidance in peripheral nerve
blocks has significantly decreased perioperative
complications compared to traditional landmark-
guided and nerve stimulator techniques. Key factors
contributing to injuries related to peripheral nerve
blocks include mechanical trauma, ischemia, local
anesthetic toxicity, and inflammation . In our
study, three patients had vascular puncture in the
supraclavicular group compared to one patient in
infraclavicular group. Choudhary N. et al [14]
concluded that the hydro dissection technique
protects the needle tip from damaging the plexus or
blood vessels, and the enhanced acoustic mismatch
improves needle visualization, thereby reducing the
risk of complications.

Conclusion

Based on our study, we concluded that the onset of
sensory blockade and motor blockade were
significantly faster in the ultrasound-guided
infraclavicular approach compared to
supraclavicular approach, although the scanning
and execution of the infraclavicular block took
longer time.
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